Twenty two different stability statistics were used for analyzing genotype × environment (GE) interaction of durum wheat experimental data (20 genotypes in 15 environments). Combined analysis of variance indicated that GE interaction significantly influenced genotypes yield. According to type I stability concept, genotypes G7, G9 and G13 were the most stable genotypes, while based on the type II stability concept, genotypes G4 and G15 could be selected as the most favorable genotypes. Also, genotypes G5, G7 and G13 were the most favorable genotypes according to type III stability concept and type IV stability concept which indicated that genotypes G5, G11 and G18 were the most favorable genotypes. Genotypes clustering based on stability properties and mean yield grouped them into three distinct classes. However, superior genotypes are recommended for use by farmers in semi-arid areas. Finally, based on most statistics, mean yield and dynamic concept of stability genotype G13 was stable and favorable and is recommended for national release in rain-fed lands of Iran. Regression method's slopes, genotypic stability (D 2 ), H statistic and desirability index (DI) which benefit type II and dynamic stability concept, could be recommended for GE interaction studies and yield stability.
INTRODUCTION
In the arid and semi-arid environments of many durum wheat production areas, yield stability to adverse water shortage and other climatic conditions is more critical than high yield potential in a cultivar. Breeding for increased durum wheat grain yield has become, in recent years, one of the main breeding goals in many Middle East countries, due to the increase in market demand for durum products. Rainfall in such areas (Mediterranean type environments) is unpredictable (Richards et al., 2002) , and causes inconsistent environmental conditions *Corresponding author. E-mail: Karimizadeh_ra@yahoo.com or rhkarimizadeh@gmail.com.
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for durum wheat growth and large genotype × environment (GE) interaction. In similar areas of Middle East, cereals are the dominant crop because of their versatility. Also, most cereals are more tolerant to abiotic stresses such as dryness, poor soils and salinity.
Understanding crop stress responses is essential due to predicted global environmental changes and their impact on food production. Crops respond to different environmental cues such as drought (Crispeels, 1994) . Although, progress in environmentally regulated signal transduction has been made, further research is warranted in this important area. We need to understand the effects of various stresses on the genetic makeup of organisms before we can tackle the issues relative to GE interactions. A differentiated cell expresses an array of genes required for its stable functioning and metabolic roles (Scandalios, 1990) . The role of a crop breeding program is to develop high yielding genotypes for sustainable production in target areas by managing genetic variation. A successful cultivar must possess desired traits (high yield and tolerance to environmental stresses) especially in rain-feed conditions (Kang, 1998) .
Improved cultivars substantially contribute to increase durum wheat production. However, durum wheat yields in most production regions seem to be not more than the potential yields of the cultivars and far below the theoretical maximum yields (Rharrabti et al., 2003) . Although durum wheat breeding programs have some priorities in common, the major objective of increasing the genetic potential of yield for most, if not for all of them, can be achieved through breeding for higher yield or eliminating improper factors that reduce yield. Ensuring the stability of high yield cultivars under unfavorable conditions is the main problem facing breeders producing different improved cultivars. The adaptability of a cultivar over diverse environments is usually tested by the degree of its interaction with different environments under which it is planted (Cooper et al., 1999) .
The improved genotypes are evaluated in multienvironmental trials (MET) to test their performance across different environments and to select the best genotypes in specific environments (Sabaghnia et al., 2006) . In most cases, GE interaction is an observed, complicating selection for improved yield. Evaluating stability of performance and range of adaptation has become increasingly important for breeding programs. Therefore, interpretation of GE interaction can be aided by statistical modeling. A large number of statistical procedures have been developed to enhance breeder's understanding of GE interaction, stability and adaptation (Sabaghnia et al., 2008) . Flores et al. (1998) Mohebodini et al. (2006) and Dehghani et al. (2008) used 19 univariate stability methods for yield stability analysis. They declared that the univariate stability procedures and specially regression based procedures are good estimators of yield stability. Lin et al. (1986) classified nine univariate stability methods into four groups. Group A is based on deviation from average genotype effect, group B on GE interaction term, and groups C and D on either group A or B. They integrated types I, II and III stabilities with the four groups. Lin and Binns (1988) proposed type IV stability concept on the basis of predictable and unpredictable non-genetic variation; the predictable component is related to sites and the unpredictable component is related to years. Becker (1981) introduced static (biological) and dynamic (agronomic) concept of stability. The static concept means that a genotype has a stable performance across environments. This type of stability would not be beneficial for the many agronomists which is equivalent to type I stability of Lin et al. (1986) . The agronomic concept means that a genotype has a stable performance, but for each environment, its performance corresponds to the predicted level. This concept is equivalent to type II stability of Lin et al. (1986) .
The objective of this research was to determine the phenotypic stability of grain yield in different durum wheat genotypes with 22 univariate parametric stability models and to evaluate the level of association among these methods and their stability type (nature). Until now, there has been no such comprehensive investigation on GE interaction effects and yield stability of durum wheat in rain-fed conditions using this number of stability statistics. Many studies have been carried out on bread wheat to evaluate effects of genotype, environment and their interaction, but very little information is available on the relative importance of these effects on durum wheat.
MATERIALS AND METHODS

Plant materials and trial protocol
The data used in the yield analyses are from 19 genotypes with one local check cultivar (Seimareh) grown for 3 years (2005) (2006) (2007) at each of five locations in Iran (Gachsaran, Ilam, Moghan, Gorgan and Khorram abad). The trial locations were selected to sample climatic and edaphic conditions likely to be encountered in rain-fed durum wheat growing throughout Iran and to vary in latitude, rainfall, soil types, temperature and other agro-climatic factors. Moghan in north of Iran, Gorgan in the north-east of Iran, that these areas are characterized by semi-arid conditions and have sandy loam soil. Khorram abad and Ilam, in western Iran, have moderate rainfall and have silt loam soil. Gachsaran, in southern Iran, is relatively arid and has silt loam soil.
The experimental plant seed materials were from National Durum Wheat Improvement Program for Rain-fed Areas and the International Centre for Agricultural Research in the Dry Areas (ICARDA) Durum Wheat Breeding Program. The experimental design, at each location, in each year, was a randomized complete block with four replicates. Plot size was 7.35 m 2 , 7 m long, six rows, and 17.5 cm between rows, where an area of 4.2 m 2 (4 rows with 6 m long) was harvested to estimate grain per plot and then converted to kg ha -1 . The experiment trials were sown and managed according to local practice in which appropriate pesticides were used to control insects, diseases and weeds. Appropriate fertilizers were applied at recommended rates usual for the each environment.
Statistical analysis
Analyses of variance were done for individual environments to plot residuals and identify outliers. Primary statistical analyses such as normality test of the data using the Anderson-Darling normality test (Minitab 14.0) and homogeneity test of variances using Levene test (SPSS 14.0) were assessed. Homogeneity of residuals variance was determined by Bartlett's homogeneity test. A combined analysis of variance was performed on the original dataset to partition out year (Y), location (L), genotype (G) and their interactions. Genotypes and locations were regarded as fixed effects, while years were regarded as random effects. The main effect of Y, L and Y × L were tested against the replication within environment (R/E) as error 1. The main effect of G was tested against the G × Y × L interaction and the G × Y × L interaction was tested against (R× G /YL) error 2.
The concept of yield stability for a certain genotype was first recognized by Roemer (1917) cited in Becker and Leon (1988) as environmental variance (EV). Coefficient of variation (CV) was used by Francis and Kanenberg (1978) as a stability parameter. Wrike's Ecovalance (W) squared the GE interaction effect of a genotype and was added across all environments. Shukla's (1972) stability variance is the unbiased estimate of the variance of a genotype across environments. Plaisted and Peterson's (1959) mean variance component is the measure of a variety's contribution to the GE interaction and is computed from a total of pair-wise analysis. Variance component for GE interaction effects for a genotype, squared and added across all environments is the Plasted's (1960) GE variance component. These six above stability parameters were recognized as the type I stability concept by Lin et al. (1986) .
The observations were regressed on environmental indices defined as the difference between the grand mean of the environments and the over all means. The regression coefficient for a genotype (FW) is its stability measure (Finlay and Wilkinson, 1963) . Eberhart and Russel (1966) developed FW's regression concept of stability and suggested the use of two stability parameters when describing the performance of one genotype over a range of environments. They proposed that the regression of each genotype on an environmental index and a function of the squared deviations from regression would provide more useful estimates of yield stability parameters. Perkins and Jink (1968) regression coefficient is similar to FW method but the observations are adjusted for site effects before the regression presses. The regression coefficients of these methods were recognized as the type II stability concept, and their deviations from regression were recognized as the type III stability concept by Lin et al. (1986) . Lin and Binns (1988) defined superiority index (PI) measure as the genotype general superiority and defined it as the distance mean square between the genotype's response and the maximum response over locations.
The smaller this mean square, the more superior the genotype is. Lin and Binns (1988) introduced this method as the type IV stability concept following Lin et al. (1986) . In addition to these stability procedures, some other statistical methods based on parametric univariate have been proposed for GE interaction analysis. Hanson's (1970) genotypic stability (D 2 ) is founded on the regression analysis since it uses the minimum slope. This is also a parameter in that, genotypes can be classified according to their coordinate positions. Freeman and Perkins (1971) objected that the environmental mean or the environmental index can be used in place of measure of the environmental index. They suggested the use of an independent measure, like one replicate for determining the environment index and other remaining replicates for determining genotypes means.
The method of Tai (1971) Hernandez et al. (1993) proposed a desirability index that would combine both yield and regression coefficient. They defined this Karimizadeh et al. 2565 index as the area under the linear regression function divided by the difference between the two extreme environmental indices. A method for point and interval stability estimation of genotypes is suggested by Martynov (1990) which makes possible the estimation of the ability of a genotype to combine high potential yield with minimal yield reduction under unfavorable environments. Muir et al. (1992) proposed an algorithm for partitioning GE sum of squares into components assignable to individual genotypes or environments. GE interaction can be expressed as imperfect genotypic or environmental correlation (crossover interaction), or as heterogeneity of variance across environments (non-crossover interaction) (Muir et al., 1992) . A comprehensive SAS-based program has become available, which calculates the most parametric stability statistics (Hussein et al., 2000) . Emebiri et al. (2004) developed a GenStat-based computer program that computes the sum squares of heterogeneous variances (HV) and sum squares imperfect correlations (IC) parameters of Muir et al. (1992) . Both programs were used to calculate univariate parametric stability statistics.
Desirability index (DI)
RESULTS AND DISCUSSION
Analysis of GE interaction
Bartlett's homogeneity test showed that the mean squares of individual environments were homogeny and so the combine analysis of variance could be done. Analysis of variance was conducted to determine the effects of year, location, genotype and interactions among these factors, on grain yield of durum wheat genotypes (data are not shown). The effects of years (Y) were significant (P < 0.05), the locations (L) effects were not significant (P > 0.05) and their interactions (Y × L) were highly significant (P < 0.01). The main effect of genotypes was significant (P < 0.05), the genotype by year interaction (G × Y) was significant (P < 0.05), the genotype by location interaction (G × L) was not significant (P > 0.05) and three way interactions (G × Y × L) were highly significant (P < 0.01). The high significance of GE interactions for grain yield of 20 durum wheat genotypes tested across five locations during three years indicates that the studied genotypes exhibited both crossover and non-crossover types of GE interaction. Grain yield is a quantitative trait, whose expression is the result of genotype, environmental effect and GE interaction (Heuhn and Leon, 1985) . Complexity of these traits is a result of diverse processes that occur during plant development. Cooper and Byth (1996) explained that the larger the degree of GE interaction, the more dissimilar the genetic systems controlling the physio-logical processes conferring adaptation to different environments.
The former substantially led to differential rankings of genotypes across test environments, thereby making genotypic selection difficult for the rain-fed conditions. The relative contributions of GE interaction effects for grain yield found in this study are similar to those found in other crop adaptation studies in rain-fed environments (Cooper et al., 1999; Bertero et al., 2004; Sabaghnia et al., 2008a) . On the other hand, GE interaction that makes it difficult to select the best performing and most stable genotypes is an important consideration in plant breeding programs because it reduces the progress from selection in any environment (Yau, 1995; Sabaghnia et al., 2008b) .
Stability analysis
According to type I stability concept parameters (Table  1) , genotypes G5, G7 and G11 were the most stable genotypes based on environmental variance (EV) and genotypes G9, G11 and G13 were the most stable genotypes based on environmental CV. Also, genotypes G2, G6 and G9 were the most stable genotypes according to four stability parameters (Wrike's ecovalance, Shukla's stability variance, mean variance component of Plaisted and Peterson's (1959) and Plasted's (1960) GE variance). It seems that based on six stability parameters which show type I stability concept, genotypes G7, G9 and G13 were the most stable genotypes (Table 1) . Although, genotype G7 (2744.2 kg ha -1 ) had relatively moderate mean yield, genotypes G9 and G13 (2807.9 and 2834.9 kg ha -1 respectively) had relatively high mean yield among the other genotypes (Table 1) . Although type I is theoretically sound, most plant breeders do not use it frequently as they would like to select genotypes with high yields besides having type I stability. Type I stability is associated with relatively poor yield in environments which are high yielding for other genotypes (Lin et al., 1986) .
Regression coefficient of Finally and Wilkinson (1963) indicated that genotypes G2, G14 and G19 were the most stable genotypes while based on Perkins and Jink's (1968) procedure, genotypes G4, G8 and G15 were the most stable genotypes (Table 2 ). Regression slope of Freeman and Perkins (1971) showed that genotypes G2, G12 and G14 were the most stable genotypes and according to alpha statistics of Tai (1971) , genotypes G1, G5, G7 and G11 were the most stable genotypes (Table  2) . Regression slopes represent type II stability, that is, a genotype is stable when its response approaches the average response of all genotypes. In general, based on type II stability concept genotypes G4 and G15 could be selected as the most favorable genotypes with relatively moderate mean yield (2578.23 and 2575.46 kg ha -1 , respectively). In other words, these genotypes are considered to be stable because their response to environment is parallel to the mean response of all studied genotypes (Mekbib, 2003) .
According to deviation from linear regression method (Eberhart and Russel, 1966) genotypes G5, G7 and G11 were the most favorable genotypes while regression residuals of Perkins and Jink's (1968) model, genotypes G2, G9 and G13 were the most stable genotypes (Table  2) . Freeman and Perkins's (1971) deviation from linear regression showed that genotypes G5, G7 and G13 were the most stable genotypes while based on lambda statistics of Tai (1971) , genotypes G2, G9 and G13 were the most favorable genotypes. An ideal genotype is the one that combines high mean yield with stability of performance (Eberhart and Russell, 1966) . Deviation from regression is the measure of agronomic stability and predictability of estimated response (Lin et al., 1986) . Finally, genotypes G5, G7 and G13 were the most favorable genotypes according to Type III stability concept. Such genotypes are acceptable over a wide range of environmental conditions (Allard and Bradshaw, 1964) . Priority index of Lin and Binns (1988) which represents type IV stability concept indicated that genotypes G5, G11 and G18 were the most favorable genotypes (Table  3) . Also, with regarding GE variance parameter of Lin and Binns (1988) , genotypes G2, G3, G5, G6, G7, G9 and G11 could be regarded as the most favorable genotypes (Table 3) . Lin and Binns (1988) also defined the landrace performance measure or superiority index. Type IV stability concept relates to stability only in time, averaged across test locations, rather than stability also in space (as implied by stability analysis across environments). Pinthus's (1973) stability parameter or coefficient of determination (R 2 ) values for the durum wheat genotypes tested indicated that genotypes G2, G6, G9, G13 and G19 were stable and the genotype response to environments is predictable to considerable degree (Table 3) . The existence of GE interactions is a major concern of new genotypes in MET and different efforts have been made to analyze yield stability using MET data, and although no method perfectly accommodates GE interactions, most breeders utilize some forms of stability analysis in their varietals selections (Pinthus, 1973 (Hanson, 1970) . The H statistic of Martynov (1990) indicated that genotypes G2, G7 and G16 were the most stable genotypes. According to sum squares of heterogeneous variances (HV) of Muir et al. (1992) procedure, genotypes G11, G14 and G19 were the most stable genotypes while based on sum squares imperfect correlations (IC) geno- Martynov (1990) ; HV, sum squares of heterogeneous variances; IC, sum squares imperfect correlations of Muir et al. (1992) ; DI, desirability index.
types G2, G9 and G13 were identified as the most stable genotypes (Table 3 ). According to DI of Hernandez et al. (1993) , genotypes G8, G14 and G19 were the most stable genotypes (Table 3) which had the highest mean yield among the other studied genotypes (Table 1) . Analytical methods such as DI for examining the total behavior of a genotype across the tested environments which consider both mean yield and stability components simultaneously could be desirable for identifying the high yielding and stable genotypes (Mohebodini et al., 2006; Dehghani et al., 2008) . To reveal associations among genotypes, the dataset of genotypes was analyzed using Ward's hierarchical clustering procedure. The dendrogram of clustering showed that the 20 studied genotypes could be divided into three major groups according to mean yield and different stability statistics (Figure 1 ). Group A contains genotypes G4, G10, G12, G14, G18 and G19 which were the relatively high yielding genotypes except G19. Group B contains genotypes G2, G6, G8, G15, G16 and G17 which were the relatively moderate yielding genotypes and group C contains genotypes G1, G3, G5, G7, G9, G11, G13 and G20 which were the relatively low yielding genotypes.
Overall, it could be concluded that based on the different 22 univariate stability statistics, genotypes G2, G6, G7, G9 and G13 were the most stable and favorable genotypes.
Also, the mean grain yield of genotypes G9 and G13 were the highest and so these genotypes are recommended for national release as a cultivar by the Dry-land Agricultural Research Institute (DARI) for cultivation in arid and semi-arid areas of Iran and similar climatic regions in Middle East and other areas of world.
Relationship among stability statistics
Each of the mentioned stability statistics produced a unique genotype ranking. The Spearman's rank cor- relations between each pair of stability statistics were calculated (Table 4) . Among the different 22 univariate stability statistics, only desirability index of Hernandez et al. (1993) had highly significant correlation with mean yield. EV and CV as the indicators of type I stability concept were significantly correlated with AL and EB regression parameters. Some stability statistics consist of PP, P, W, SV, RPJ, RFP, LA and IC which were highly and significantly correlated with each other and so it seemed that IC has types I and III stability concepts. Pinthus's (1973) coefficient of determination (R 2 ) showed significant positive correlation with PP, P, W and SV (type I stability concepts) and RPJ, RFP and LA (type III stability concepts) parameters. The H statistic of Martynov (1990) had no positive significant correlations with the mean yield and the other stability statistics. Maybe, this stability statistic reflects distinct aspect of yield stability. Although, IC of Muir et al. (1992) showed highly significant correlation with seven stability statistics, HV of their method did not indicate any positive significant correlations with the other stability statistics.
To better understand the relationships among the univariate parametric stability methods, a factor analysis based on the rank correlation matrix was performed. When applying the factor analysis, the two first factors explained 68.8% (45.3 and 23.5% by factors 1 and 2, respectively) of the variance of the original variables. The loadings of the first two factors of ranks of different stability statistics which have not been discussed by Lin et al. (1986) , concomitant to the indicators of four types of stability concepts were used for graphic display of the relationships among them (Figure 2) . In this analysis, SV of Shukla (1972) as the indicator of type I of stability, regression slope of Finally and Wilkinson (1963) as the indicator of type II of stability, deviations from regression of Eberhart and Russel (1966) as the indicator of type III of stability and PI of Lin and Binns (1988) as the indicator of type IV stability were used. Also, D 2 of Hanson (1970) , regression method of Freeman and Perkins (1971) and Tai (1971) , R 2 of Pinthus's (1973) , H statistic of Martynov (1990) , procedure of Muir et al. (1992) and DI of Hernandez et al. (1993) were used.
In this plot, the factor 1 axis mainly distinguishes the type II of stability concept, Hanson's (1970) D 2 , regression slope of Freeman and Perkins (1971) , H statistic of Martynov (1990) Martynov (1990) ; HV, sum squares of heterogeneous variances; IC, sum squares imperfect correlations; of Muir et al. (1992) ; DI, desirability index. other methods. Mean yield (Y) also groups near these statistics, and we refer to these as class 1 (C1) stability measures. It seems that factor 1 axis could divide these methods according to yield stability and mean yield. The factor 2 axis distinguishes the type IV of stability concept and Tai's (1971) regression slope from the types I and III of stability concepts besides Pinthus's (1973) R 2 , deviations from regression of Freeman and Perkins (1971) , deviations from regression of Tai (1971) and the procedure of Muir et al. (1992) .
In the rain-fed conditions of arid and semi-arid areas, different environmental factors (such as, temperature and rainfall) play important role in the genotypes performance besides edaphic factors (such as fertility and soil properties). GE interaction phenomena and yield stability under these unfavorable environments are the main problems facing plant breeders producing improved cultivars (Sabaghnia et al., 2006) . Increasing durum wheat yield has been the main objective of the breeders and so the assessment of yield stability can be approached in various ways or various concepts. The adaptability of a genotype over environments is tested by its interaction with different environments (Cooper et al., 1999) . The high significance of GYL or GE interaction of this investigation indicated that the genotypes exhibited both crossover and non-crossover types of GE interaction. The present research exhibited a more complex GE interaction which could be associated with the nature of the crop, environ-mental conditions or diverse genetic background obtained from different sources. Yield is the result of genotype, environment and GE interaction and its complexity due to divers e processes which occur during plant development. The remarkable contribution of GE interaction on yield found in durum wheat genotypes is similar to those found in other crop in rain-fed conditions (Cooper et al., 1999; Bertero et al., 2004; Sabaghnia et al., 2006; Mohammadi, 2010) . This suggests that it would be very difficult to achieve an indirect response to selection over all the durum wheat target population of environments from selection in a few environments, ignoring the observed GE interactions.
According to the most stability statistics which is applied to durum wheat MET, genotype G13 was the most favorable genotype due to its stability and high mean yield. This genotype with 2592.47 kg ha -1 is therefore recommended for release as a cultivar by the DryLand Agricultural Research Institute of Iran for cultivation in rain-fed lands of arid and semi-arid areas. Also, it seems that the yield potential and stability of genotypes G2, G6, G7, G8, G9 and G15 were relatively acceptable in poor environments. They are good candidates for further evaluation in the next years and can be used as the proper plant materials in the future durum wheat breeding programs. In the rain-fed conditions, there is need to improve more adapted and high yielding cultivars for cultivation with unpredictable rainfall conditions. Usually in such conditions, genotypes have mostly been selected for favorable environments and proper technologies such as fertilizers, pesticides, etc., and all breeding efforts should be done in the target environment. Yield stability depends on yield components and other plant characteristics, such as tolerance to environmental stress factors, e.g. drought conditions. Reductions in durum wheat yields in a rain-fed culture of arid and semi-arid areas are chiefly observed after a preseason drought, particularly if the season is also dry.
Classically, the different stability models are broadly classified according to Lin et al. (1986) into three types of stability (type I, II and III). Lin and Binns (1991) defined a type IV concept of stability as that which relates to consistency of yield exclusively in time (across years within locations). According to Becker and Leon (1988) , at least two fundamentally different concepts of stability exist, the static and the dynamic. Most breeders have used the term stability to characterize a genotype which shows a constant yield performance, independent of environ-mental conditions. This idea of stability is in agreement with the concept of homeostasis widely used in quantitative genetics. In other word, under this concept (static or biological), a stable genotype is defined as one having an unchanged performance regardless of any variation in the environmental conditions (Flores et al., 1998; Sabaghnia et al., 2006) . The static concept of stability would not be beneficial for the farmers and is equivalent to type I stability of Lin et al. (1986) , while the dynamic concept of stability is equivalent to type II stability of Lin et al. (1986) . We found that type II stability can reflect the dynamic concept of stability, while the other three types (I, II and IV) can reflect the static concept of stability. Also, some univariate stability statistics consisting of Hanson's (1970) D 2 , regression slope of Freeman and Perkins (1971) , H statistic of Martynov (1990) and DI of Hernandez et al. (1993) have agronomic or dynamic concept of stability and so would be preferred by many agronomists. Dehghani et al. (2008) have reported that the regression slope of Freeman and Perkins (1971) and DI of Hernandez et al. (1993) benefits from dynamic concept of stability and could select high yielding genotypes as the most stable genotypes.
Conclusion
Although, the use of regression models in studying GE interaction was first proposed by Yates and Cochran (1938) , their ideas were used several times in different shapes by the many authors. It seems that regression procedures are more useful for understanding and describing GE interaction than the other univariate methods. These methods and specially regression slope indicate agronomic concept of stability. The two relatively recent methods (H and DI) use improved regression strategy and have no limitations of usual methods. DI combined both yield and regression coefficient and is defined as "the area under the linear regression function divided by the difference between the two extreme environmental indices". The H statistic of Martynov (1990) has no usual limitations because it does not imply simple linear regression of genotypes on environmental indices. This procedure presents an integral estimate of stability and mean yield. The advantages of the H statistic include the possibility to attach different weight coefficients to different environments which enable us to consider specific local conditions (Martynov, 1990) .
The GE interaction seems to have obtained more emphasis in the last few decades. Though not comparable to the sophisticated biometrical models, various metho-dologies have been proposed. Various regression models have been extensively used and the resolution of the these methods makes it possible to compare cultivar stability even when the number of environments involved is limited. For making recommendations, it is essential to regard the nature of stability methods and compare their powers but it is clear that the application of each method does not exclude other methods and can be regarded as an addition to existing methods for stability estimation. Finally, it seems that dynamic concept or type II of stability is acceptable to most breeders and farmers, and so regression method's slopes, D 2 , H statistic and DI could be recommended for GE interaction studies and yield stability. Also, genotype G13 is recommended for national release for cultivation in rain-fed lands of Iran.
